Approved For Release 2000/08/25 : CIA-RDP57-00042A000200150006-6

Approved For Release 2000/08/25 : CIA-RDP57-00042A0002001SOOIﬁ-G




O

. Approved For Refease

; .

PROBLi OF mmums TLCHHIQUE m SCIEN‘I‘IFIC I!:E oa‘mxﬁn
| a'rt..f curzmm R
v@m Ahdﬂu Nauk SS.»H, Fo. 8, 1952. pp. 8«-52

f0n

(Origiml in Ba.ttcllo !emorhl Inttituto Libmry)

_ The problcn or thc dmlopunt or a mchlno tnhnj,quo in cciontlrie
information, set up by ﬂlt Pruident of the Academy of "oionou of tho Ussr
Ao, K, lhmimv. npuaontl a bui.o oornplo: problem, the sclution of whioh
will result in a radiosl chungo fin uiontificetmhnical methods of infor-
sation, will sontritute to the iatur organisation of mienéil‘lc resoarch
end will gmtly Torter tbe applioation of solsntifie ndmcmnt into the
mational econcmy. . .

The stendy growth of the mmber of scisntific resseroh worky und
teshnlanl dwclqpmn‘tu has resuited 1a an avalanche of prinfm! sateriel
which ample'sdy entamghs seleutists and pmctioing snginecre,

Tho total maount of ?rinted materiel prodused by Lho wirsan TG
bas to be ulonht@é in the range of hundreds of nnlimo' it tha presaci
rete of regearch, the anoun‘t of muteriel is wuch that the library Roldiars
will double im 10 %o 16 ;ronrq. After 50 te @ years, it uy bo expested
that library holdings nnlxin,urunae 15 te 20 times. Specislists in coms
fields of science are notl able té Follow the progress in adjoining field:
of wiwmé and tsshulque. For the porpose of systomitization and selection
of bibliographisal o:%n end oompiling bibliographies, & large ermy of
bibliographere 1z at work to help out sclentists.

Contemporasry praotice hac required the solution of complex
teshnical end scientifioe probl.ems‘ in the shortest pgnf.bla time, taking as
basis the existing data. MNost of the solontists' time is used for seleoting
literature and obtamm’ oxhauuti%n information.
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Bmuu of‘ the great smount of 1nfom¢tion nouttarod among large

. mumbers of mq.mlinn. books, and ay:nponia, the proceu of l‘lndin’ the

LOCOssAry 1nt‘omtion taku ouoiz & long time that it §s onior to conduct
an uporimnt angd to mnko a oalaula.ﬁ.i on than to find thc deccription of
such in the literature.

Attempte at classifyin: the information material by using different
1ibrary-olassificat fon methods could not lead to the ra.diéal solution or
the problem, | |
| The olassifioation se a mothod of wirgmnlised arreangevent of
material is oheracterized by the zoleotion of certsin orit:via 4n the form
of a basis for dividing information intc individusl "neninivrsseting® groups.
For exemple, bactaria are olassified escording to their mrphc:iog, thair
patholeogiosl action, the oornditiome of thelr life and growth, eto, Chamioal
mponnd: ere claseified to#aming to their oompozition, chemical strusture,
physical propertiss, and according to the field of_tl;oir applioation.
Elestronic appllances are classzified asoerding to ficlds of sppliscaticon,
capasity, charaszteristies, etas. ‘

The olsssification conuists besioully in & varistion of some
type of oritericl. It is lmpossidle to use all possible ﬁ@bin&tions e a1l
ariteris. ‘

An sttempt te oreste such o cuprebeonsive end raodiied olasaéiva
Sioation so that ir its il stage 4t will produce thiu sliplest possitls
prigwer wae Jdoomed Yo bs unsuasegsful, boo.

The theary of evabinations makes 4t possibls to deterwine ossily
‘e‘;ﬁ@ "astronomical” mumbers which ere obtained by ccmputing the possible

nuwmber of elementary qﬁntionz in such a eystem. Such & mumber even iu the

.cnu of & very small smount of initial date will have &t a bese of 10 a power
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of the onder of 1000 (101900),

In comnaction with the above diffiﬁltion. the selection and
perusing of literature hn‘ %o be in charge of individusl soientists and
specialists. In gene::!, tidbliographers and special sestiont of libraries,
ministories, institutss, and universities are helping out in the bdidli-
ogrephical research of intsrested persons. .

For sxzample, let us attempt to caloulate the amount - work
necessary to satisfy the primary needs of solentific icformatiaun.

There exici: im the Soviet Union several millicos of onzineers,
technicians, solentific workers, etas,.

Lot us assums that sach of them required only ome time a yoar
somo solontific information (bibliography in a specifio fisld). It will
smount to around 3 to & millions of requests each yesr or 10 to 20
thousand requssts a dey.
; ~ Purther, ws 3hall assuze that the seleoticn of individual
information is zede frcu materisl, the volume of which s, for example,
repregsented by 1000 pages of text. We skall ossums also that coe person
par day may thomghly sorutinise 100 pages of such text. Iz sush a ocase,
osch information will require an average of 10 man-daya. _

Therefors, for ﬁrfcmlng fho work of requsated iufaamation, it
will be necsssary to m}n 100,000 to 200,000 qualifisd rescarchers sorutin-
1sinz available material, | | |

Our cppmch is Dbased not on tho uisting nlution oonoomim; the
usuroh 'ork. but ou the duimble -onh or mch. '

~ Bven 1F the volune of desired infomtion vould be lowersd to s

'gmt cxtcut,  very cmt amount of vork for proming, 1nl‘omtlon noonnty
. ,insohntmo mmh mnmu bo nq” oy
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- The eoustently mtmntiﬁo ;nd of w spealelists

 requires the Sechnique of prosueins loformaticn shish will ensure far them
an 'W of mot only one pisce of utomﬂoq per year, btut several. J

| It may be assumed that because of insuffiolent loformation, part
of the efforts and means of solentific institutiona sre used purposelessly
for duplicating slresdy performed investizations.

Considoratls time 4s being spent for the selsetion of Spformetion
a§ & firet step of any large research, bescsuse, before initiating such
solentifis resesrsh, it ic Decessary to beaane fmiliar with the data from
all literary sources, Quoting V. Ve Kafakoveky, it is possidle to say
that a soisntist soleoting solentifio-information material, Snvestigates
"thousands of tons of *verbal® ore".

Information material uoo\;nzhhd in 1librarliee reprasents s
trenendous potsntial richnes:, having wmore sdunhg?u the tatter the
solentifio inromti;n ssrvice is orgenised.

I. V. Stalin indicates that the mechanization of labor represents
the forve without wiish it is impossidle te withstand the iyv;wot of ths

- netr scales of preduction. Thiw indloatiom could bte fuily s plied to tie

problen of molentifis ini'crmation.
In any oaso, the mecheanisation is not limited to a simple inorseee
in the rate of nateriel seleotion. The search for inforssation on problem

A may be located togother with information on problea B3 1t may hn;)pdn that

information on preblem B will be required. Therefore, it may be advisalle

to esstellloh the relation between A and B and to detennine the tyéo of wauoh
relationship. '

Tho pogsibiiity of a upid.extraotl.on of ocupiléd rdch'mﬂ_iudividmx
prodlems will result in addition to a series of other benefits, the deoresce
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and posaibly the eliminaiicn of ateadily inoresaing duresuccracy® ia the
coleheeo At the prerent time, spsoimlists even in ommcmri“ioldn hardiy
understand sach other. Kore und more labor is being spout “ur finding snd
epplying analogles in processes, phenowsza, sud siruciuvre: xisting ir
different tlelds o selamsas, The preparation of matsrial for ini‘omtimﬁ»
bibliographical machinos will require the generalisstisa of ost dlwerr
ressarsh and investigations.

According to the idea of Academiocimn A. H. Ee@ﬂ.mv, it i»
nscessary to oreate the possibility of perusing the ecortsni of inlfovwar
by weans of & machine, in reintion to & glven pmﬁlm;. tagine 84 & Legis . o
idonbifioation of +.ch ;mblmi #ith a gerles of indepandinv sriteric

In such oaues, the oontent of each indi;vi&ual researel must b
identifled in the research repert by & eertain nuwber of afeple sleman’ o
phmwée, the elisvs, facte, sletwents, eriferim, Solactiil. aystbes .
ideas, results of wxpsriwsntu, privciples of devlsss, w1 . .4, Py
osongtants, tims, lonation, end other informstion Jule  o. . oo [ETE
in u oondenced and welledelined forme.

In first epproximation, it may Do assumed thet un averapw
solentific paper will ocntain betwsen 100 and 230 such sentenses. The
snalysis of all inomming mteri@l, formulation, and ragistration of elemsutary
sentences may be performed socvording to the rules and 1'm%‘ma‘ciom on%e . i ishod
by authors of articlea thmalﬁu or by speolally provided perscmnsl, o
mejor part of auch werk sould b’y performed by the already sstadblished
Institute for Selentific Inf‘om;xtion dv;ariné, the prrind of siitis gh.
on work in difrormnt flelds of solenoe and engluesr’ .

Thq‘ solsotion of mocwnilated material acnoriin: ©- w sty L

should be performed by wachine.
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The pmblal themselves muat be romhtod as sloply ae pouiblo.
in the form of slementary sentendes. suultmwlly. . hrgc nupbder of
such problems oould be ineluded in tho question. Only during checking thc
obtained information would 1t bde noooaury to oonsider the 1nfomtion
nhtod to all problems simultanecusly.

The answer (solution) must oontaﬁ: the emmeration of selected
information (selested bibvliography) in the form of seriel mmbers of work
rezistered in speoial libraries and indicate its content.

The problex: of ottaininz Photostats or originals of f!u selectad
work must be solved separately. |

This problea alvo may be solved using mschaniscd devices (eutoentis
oazores end other devices).

The besic problem of the autamatic device {fir Liw ity , we will
“hi. this devige & muchime) is to campile bibliography mconiing to the
ggsvination of & soriss of cﬂterla (problems or questicoe) . A% & large
swied of swsh oriteria, the pwmder of possidle cowdlavtiony, practiostii,,
e wilinited.

In aertain cuses, undo:bitedly, a sambimaticy gy e requires w.oian
ir i redlecsted An any avedlanis refsrence. 4 strative axvkal Lo swib
oo s wleoe useful, beemuss ¢ wil: indioats the vesacws oo the

ool e aavegtizetion =i its developmant.,
Crrenk tue veleetion la perl comed aeerdln; Lo i s.nbent o
%o amohine, eesording to the Tasic 1dme smy Ruvser most
G ~oovan awdoination of siven oriteriac
k azaria, information on physlioel congtants of woicoules is

selestsd end acranisd. The problems to be solved by the mechine will be

- forwulsiwc s Iollows: To f£ind on the basis of existing tibliographical

datae the identiffcation mmber of works in which sugh constaats of molecules
Approved For Release 2000/08/25 : CIA-RDP57-00042A000200150006-6




" data c@nzﬁm&nb the weshanicy of ehemisal rmetiom is solevtsd and siias

Howsvor, the possibilities of the machine tuilt nocurtdng to tis

EARES

indicatod 'princlplo‘sro muoh groatior.r In 2 gsries of cuous, the peraon
requiring the solution of th.o problen mey bs interested mot i the bibli-
avmgw as such, but 1n the analycis of the content of (IR AT DY

Por ommple, mromtio:a raterial os chemisal kinstioe and on
_MQ‘(‘!
curmapcm!ingly ¢o tho stated ,mblen.

Pmblas .ccmmtiag the machins a#}.acftioa of ini‘amnﬂon s zuon
'eaee'a,'- g be formulated ez SLollowes ' s

1. To find erticlse in vhich slow reastions wre #ovvensd, Lozt

1s, sush resetions ip vhich o “pre-exyonontial® term hne @ value within

cotialin givon IMteo

2o To MM articlea in which it is indisates Thet 3 wertels
reastion proceoda at a definits rate indioated in & SF

“’ e : >
o by, g %o
k]

‘irdicate data comam_ng the tempantux'o a.nd ocnsentra 2 i,

Theref@%. i’c 1. possible, on the basiz of sives Siterda, to
nquin Lnfomtioz: of all (or pm) of the nta oumsricelily related o
suah oritoria. In the beginnin it may appear that limitation of the
eclution by oartain numbcn @z sriteria without indimzxrw he source of -

-'1nromtion haa 00 uoaninu. dut 11‘ tho tmondous mwm af matorial than

7:00042A000200150006-6.
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: &w times it is mdewary to rsquire very urgent angvers

oconsarning the relation of certalr walues, ocorssrning ths scinsidence 6r‘
noncoincidence of & scries of sizns, eto. For oxn?ls, in the sbove-
indisated csse, it 1o intarestinc to check whether there are ooutmdiotery.
‘daiu for correspondin: reastions under the very sgame ocnditions or under
different ones. (¥or ompla.\ a reacticn in the fmpemtur@ range from %y
to tz follows the genersl kinetic eguationg howsver, the tenpersture rerge
fre;l ta to t3 indioates the prevende of & more coxplex ohain mechmoien.)

The machine mothod makus it psssible to extraot very rapidly ead
thomghiy 'mamlam; dats, to sowpure different faotors, to amaiyse il
Kat:s

Howover, to realisy ok a wmernine nyvetem, i‘tz BLOBLIAFY KO
gl % aerlas of quits somplex preblews .

Ao CREATING AR HC BORICAL, B:LL-DECISID S¥:78
YOR WECCIDIRG TEFoRTIoN — 7

A X

The saiunce that produsnd ths abers problem jrerired ths wmsane

o fup golubion. 1t 4e eelficivri, v smaanle, %0 resiil ke oxisbtapos
FA b ®

-

Coewrkend formuimg lodieatips b suoasdure of pubstaoses. Par theuss o

d cvwsente the posalbiituy of czpssssine difTerent shysisel vulums

G s Rl U oNemREr GE el 0 s mhe TG, b8 fheruetarige phesover m

. v Yy as s - s 4 - BT g el W ow F
caeslianhor, LEo L Ueal oy L0 awERe v S g1 L, mAss we o

Towd eaplo valude, zis e JimaGalon of fhe vashy cosl el
b oy EEed A Z.—“Eﬂ"xa s we L6y gongdby & Ll L ower ae

Wy sea.

For the charaateristies of eluctirazagnetic ;;Imn@s%ssm‘, 2 fourth

value is added to these basio values ~ dielsotric perseability€ or

magoetie permeability J-:o
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l'hax-aron thc wordc cleotrio n.m 1n1:onoity" my bo 'ritton
by the dimsnsion formulas t."% .3 r""si If in the text of 1nfomt1:m
t&m words "elevtrometive roreo B pctvnthl" '1nt¢nui&y“,, mltago ‘appoar,
€50 oF thes may bs upx'naed b} the formulas 1wt i'“zﬁ "&
& oomplleiion of a pcxreieular‘ diotionmery, generulising the
iuid gpesislized diotionsries now exioting will pive ¢he possibllity
=7 Tipding information in the most unsxpectes places,
¥eny examples ere known whore "new discowssiue® it sme fleld of
sefence have boon used for 0. ‘lon‘g time. Por exmmple, & facisek im o
. meokaniond boorbe:r o a mgulaiw of ¢ steam cngim 28 been uwed far
inarsaelng stabllity of crerstion for abevt &0 yoars, bt for eigatrents.
avss 0 f was "rodiscovered” only tn the $)3%¢ of the pregsus
3 S e T w2 years alter thls for mmaﬁo amplifiere.
b tved ko oa gmizw generalismtion exists In every {ield of
§9 vave.  Jenaidsoable aeh immwnﬁa bave Neen attainsd in $his direction by
savieb gelentiote, o. ~Lag An tas field of the Sheory of vszeilistion, To
gomraiine the aviilitie wateriol, the superionas of thes thsovy of
G B2 3 wad soslagies of phyeieel phraomess wmay ba ugeiul,
e yetovd of sEnlezy 58 baced en V. X, Laatr i roituiated "ihe

CTh s zutord be tndisated in an ‘waboniabing amale s o AifPerwatisi

i Coegers s B0terest fMelds of salenee®. sy el umthemating
S sl v s, macharisal, hydesulis, mnd sthap pheucwomm mre nwll

readmuioinn A, M. Keyler indiented, thet sueh Tranlegise Letwasn
provliaxa of semplutely different fields, dut resulting in sbholler diﬁ"ertuiml

equaticns, ere existiz- in large oumbers®.,
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%hat slrtilerity uay exist bdetween tie m‘l;‘o\.-vlia%icn of the motlion

of 'gl&notn governad by their owg gravity and that of the sun and rollinz of

bt!m'vﬁxmt, or bqtm»sn the d.e;tw'm%mtiqn of go-9nlled century inequality in
the xmtﬁaﬁ of plenetz and rotary vibration of the dissel multioyiindesr
engins dmnﬁwh&ﬁ: whian opnr.ttf:.né, 2 shlp propeller or sisatrupsveretor?
Howawgr, if such ¢ foramula and eguetions wers degeriled withoul words,
- thea 1t would bo impozeible to determine whiloh éf thave probieas 38 veios
solvad, thy equatione used bel.r; sxastly the lsug.
mwrcizaﬂ the presauce of wnalogy 1o guRy oo taur  phesiKoaens:
s 1% possible to Jussrlpe cbtim dn Yhe Feliswlrg forw:
2) by o system i (eneralisvd equaiione
) By fermelaz of eiéié@guifm of wxhatipg weioom,
8) by dincugioniest yslues {eriterie of simi.ariiy).

d) by w.peries of clessnizsy emieiess, iod
avd regvlts of taveelizasicn or develsg

Ty R LT

The mest cuset wnd Lxeenio lormulation 1% s%., wases muy be
gbtalined by welng ex vvmilcsl Jewmulan. Thiz symbolic, eavacuizal foon
reusrdicg different vinsopts ¢ sasuzing and iv $um She resces o Purtie:

devalwpent.

For emsapie, he reccoiip: @ an oo wbralkos F e g
0 cumer arza wavlid be reprwss el Lite L

Soywbwg v 4 plareas 1o Wil mw W

o% Bhw p:.’mﬁmh CiZe, o 0 Al
@i ey gusseme Dogkead Quneesy. e, cLeabil @, wRE - L g TS

alzeture of logles) has deuu crentsd.

ey

The utilisstion of the arssnal of wothomatical meauns produdes very

oouwndabie results. Experioros frox the theury of sinilerity end the

- Approved For Release 2000/08/25 : CIA-RDP57-00042A00020015000v6-‘6l



Ons shmm mm:rber t é great w‘:;;éét-"iﬁn;ﬁlé i:m the &ﬁ'{-.’&‘i@:‘m@m &f
¥ouy weact ead ol.wr fomu ..ntioq; of statemonts la patent pructios. fLr ¢a
®woll known, the foumale of iwm;;ton theuld bLg mwﬂw in the form of o
sertes of w;mra,tﬂ elenertury wntamw. in whieh sase sach seutoncs wugt
ba short and s:elf-»acntuin!ing. » v

It &l of those ef tomg in difforent fiolds are s igsd, the
giteinsd result w311 have o g;z*@:za‘; iodividual salentitis & parhwmg
Tva Eswiiozonal of e ?‘%&?*Shﬂ":iq&'&ﬁ o #3fautiftio {nformetion

i s the S90s uf honde ,‘m;f’. Ao Ko Heazelanow, requires the neses:

S v kerEe Tor gesessisbne iog 0.:'1. shion whioh lozisally i‘?i» St vewh e, .
ol development of ths “heor, of ni.:z;:i.l,a:::-ﬁ:v ard ol ths o SR el pharmsiim
v .
The saaressiul solubica of 9is preddam Wil ceent 4y @wom - cestar
Firethve GRS ton of the Sdga of dladeet g mudorinlin & oo svming s
v aer owi Blg aid L@ tmGuan 1o b dertiomeny 1 sulence apd

o0 nnan o tae enawl baedy wid tnberselntionnss 15 babtwesn difTaprnrs

A TR SRR (1

TR BT R
T Aven ef peerecds L pLt Lo doed fer, e gyatsn of
Goehd e coo Dt G find the material,
wirine method would meke it possibls to paruse all
ascurciated satertal “olthin 2 uer’éﬂ,ﬁn tine, for exsmple, 10 to 20 minutes »

then ﬁhe pmblem of ael; szg up a s;mtuu of clnniﬂm%ion will dleapposs

by iteelf. o ; | o

Approved For Release 2000/88/;
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| However, the amovn: of information data s so great that ever at
hishest spexd of ojsration 16 weuld be impoasitle te peruse swailadle raterial
in 10 to 20 mimutes. |

L4

~ The preliamirary ce'culstions ahowed thut if sa om.yoér 100,000
absiraots, each of them sontuinin; 100 sleweatary senteaces with 10 words
wadch, are received, it will cmoust to 100 #9002, 000 werds 5!’ text por year.
For perusing such an emoant 'r 10 igates, aicut om heodred theusendth part
of & mipute for aush word zi.] bs Fogasred.

When mate ix] that bas cicwsiiated fop 15 yer:s will Lave to ve
porusad, thea & apces of opereticn et e Liwresged uo 2o a Billicmth ard
of & gsosord or tix tiwe of o eret!icu RSB ad .,

Tndovbtedly, $p meiy LRPOFULT mau i, Soo- s ge Lwand caliting

O ey zatorial, ax Insvesse of the tiog o R S R PO W ISR “le waterinl
eedordiog €5 ko ¢! cu eribpede sie S e

Hoever "in BOEY MUBOw, s Yiaodn T Lol ng souid be 14 45,
Foe um;éphn 18 Sedwrmatdon cx mo e L o L L Covaraiped,
be fellsh to pesvase She LG £re 0Ny A o moasvi, Thrrstopa,
¢ wculd be of edvanta » ba oafe il ien wwr sl o SUE LGS ol elefye
ifisation to aveld lesr ol ©imw ir the FEBET

In somuetton with 4y PRRER, T 20t L3 s nanie )
dossdope s lanesel wlan R N ¥ o yariod of Liss
and later on & wpo. g . , Cloatiew
{mothod of ®vgr . 40 1 -

Lo omeoio o v oLane ; . “ho

snmmbtotors muet oo woustiwerwd . L. L bupe

sculd be easily reevraaged wlen ite meiuod of slassification 19 changed.
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Besause t&e nachine msthod is & high—opood‘ doviao Tfor_ ressarsh,
the system of cleasification must be simple. The struck Lus'e scheme of
olawitic&tion will probably have the form of a “tres of lmpiile&go' with
'Y r.iﬂ‘armt nmumber of "bmuo!‘os" in gections. |

During the sottlns up of the program of infermetion reuearoh it
wralé be possible  rosozd & sossiderabls rambor of *aidreases® of ma!:
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